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The growing production and use of graphene and graphene-family nanomaterials will increase 
the human and environmental exposure to such nanomaterials, being necessary to evaluate 
their possible effects in the environment and, subsequently, on the ecosystem health, including 
humans. Graphene oxide (GO) possesses an unique structure composed of sp
2
 carbons 
surrounded by sp
3
 carbons and oxygen containing functional groups
1
 which confer it an 
excellent aqueous solubility  -hence their potential presence as contaminant of environmental 
waters-, surface functionalizability and fluorescence quenching ability. 
 
In this work, fluorescent graphene quantum dots (GQDs) have been employed to develop a 
simple, fast and sensitive fluorescence-based sensor for the determination of GO in natural river 
water samples
2
. GO is retained in acetate of cellulose membranes for their preconcentration 
being subsequently recovered in a water solution by ultrasound irradiation. The interaction of 
graphene oxide with GQDs through hydrophobic π-π stacking of the GO with the aromatic 
network at the GQDs surface leads to a decrease –quenching- of the fluorescence of GQDs, 
which was employed as analytical signal for their quantification.  The limit of detection obtained 
was 35 µg·L
-1
 with a precision, for a 200 µg·L
-1
 concentration of GO of 5.16%. 
 
The procedure has been applied for the determination of GO in environmental river water 
samples. In such case a clean-up step was necessary in order to remove the interfering organic 
matter. The filtration of a sodium hydroxide solution which eliminated the retained organic 
matter overcame such interference, being possible to quantify the presence of GO obtaining 
good values of recoveries, ranging from 83.7% to 108.2% depending on the concentration level. 
  
In this work the two facets of Analytical Nanoscience and Nanotechnology –nanomaterials as 
analytical tools or objects- have been covered. GQDs are used as analytical tools owing to their 
exceptional fluorescence properties for the determination of GO in environmental samples.  
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Figure 1. Scheme of the procedure developed for the determination of GO based on the 
quenching of the fluorescence of a GQDs solution upon mixing. 
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